Figure S2: SEC-MALS analysis of CC1 (A), Trx-tagged CC2 (B), the SUN domain (C), CC1-CC2 (D), CC2-SUN (E) and CC1-CC2-SUN (F) (related to
. The calculated MW of each fragment is marked in each panel. Consistently, the SUN domain, CC2 and CC2-SUN are a monomer in solution, CC1 and CC1-CC2 form a trimer, and CC1-CC2-SUN is a mixture of monomer and trimer. The calculated MW of CC1 is slightly larger than that of the theoretical trimer, which may be caused by the inhomogeneity of this fragment (i.e., the elution peak is not symmetric). The SUN domain (524-699) of mouse-SUN2 in this study is corresponding to the SUN domain (540-717) of human-SUN2 in the previous study. 1 ). (A-C, E-F, H-J) CD spectra of CC1 (A), CC1(Q414L) (B), CC1(L400A/L403A) (C), CC2 (E), CC2(I474Q/M478Q) (F), CC1-CC2 (H), CC1-CC2(Q414L, L400A/L403A) (I) and CC1-CC2(I474Q/M478Q) (J). The wild type proteins or mutants were assayed under two different concentrations (~0.12 mg/ml and ~0.6 mg/ml) at 25 °C. CC1 forms a coiled-coil in solution (with the (222/208) nm ratio of 1.01 at ~0.12 mg/ml), while CC2 is largely α-helical (with the (222/208) nm ratio of 0.82 at ~0.12 mg/ml). CC1-CC2 is also predominantly a coiled-coil (with the (222/208) nm ratio of 1.00 at ~0.12 mg/ml). The Q414L mutation has little effect on the coiled-coil structures of CC1 and CC1-CC2, while the L400A/L403A mutation disrupts them both. The I474Q/M478Q mutation also somewhat disrupts the helical structures of CC2. (D, G, K) Thermal denaturation assay of CC1 and its mutants (D), CC2 and its mutants (G), and CC1-CC2 and its mutants (K). The wild type proteins or mutants were assayed under the concentration of The identical residues are colored in red, and highly conserved residues are in green. The residue numbers and the secondary structures of CC1-CC2-SUN of SUN2 are marked on the top, and the residues responsible for the CC1 coiled-coil packing, the SUN domain core packing, the CC2 three-helix bundle formation and the KASH tail-binding pocket formation are highlighted with orange dots, yellow triangles, blue triangles, and blue dots, respectively, at the bottom. The regions for the formation of the KASH tail-binding pocket are marked with blue dash lines. The region for the formation of the KASH-lid is marked with a black box. Note that, the hydrophobic residues in CC2 for the CC2 three-helix bundle formation are conserved and the residues for the formation of the KASH tail-binding pocket and the KASH-lid are also highly conserved. Moreover, the hydrophobic residues in CC1 for the coiled-coil packing are also conserved in SUN1 and SUN2. 
Supplemental Experimental Procedures

Structural determination
Diffraction data were processed and scaled using DENZO and SCALEPACK as implemented in HKL2000 (Otwinowski and Minor, 1997) . Selenium-labeled sites in the crystals of CC2-SUN and CC1-CC2 were determined using the program SHELXD from the CCP4 suite (Collaborative Computational Project, 1994) . The SAD phasing was obtained and an initial model was built using AutoSol in PHENIX (Adams et al., 2010) . The structure of CC1 was solved by the molecular replacement method using the partially resolved structure of CC1-CC2 as the search model with PHASER (McCoy, 2007) . Additional missing residues were manually modeled into the structures according to the 2Fo-Fc and Fo-Fc electron density maps. All the structures were further fitted and rebuilt with COOT (Emsley and Cowtan, 2004) and refined with PHENIX (Adams et al., 2010) . The overall quality of the final structural models of CC2-SUN and CC1 was assessed by PROCHECK (Laskowski et al., 1993) .
Yeast-two-hybrid assay
The inserts containing DNA sequences encoding the specific fragments of SUN2 and Nesperin-2 (KASH2) were cloned into the vectors pGAD-T7 and pGBK-T7 respectively. The GAL4 AD-SUN2 (CC1, CC2, CC1-CC2, SUN, CC2-SUN, CC1-CC2-SUN and the various mutants) fusion plasmids and GAL4 BD-KASH2 (residues 6844-6874) fusion plasmids were co-transformed into the yeast strain AH109 following lithium acetate protocol, and the transformants were grown on synthetically defined medium (SD)/-Trp-Leu plates for 2-3 days. The yeast cells with cotransformation of the two fusion plasmids were further dropped on SD/-Trp-Leu-His-Ade plates with a series of ten-fold dilutions (from 10 4 to 10 2 ) for checking the interactions.
GST pull-down assay
Various GB1-tagged SUN2 fragments (CC1, CC1-CC2, SUN, CC2-SUN and CC1-CC2-SUN) and Trx-tagged CC2 were expressed in Escherichia coli. The cell suspensions were prepared in the RIPA buffer (50 mM Tris-HCl, pH 7.5, 200 mM NaCl, 0.5% NP-40, 0.025% SDS) containing various protease inhibitors. After centrifugation, the supernatants were first incubated with 50 μl of Glutathione Sepharose 4B Fast Flow (GE Healthcare) 50% slurry beads in the RIPA buffer for half an hour. The cleared supernatants were then transferred to a new batch of 50 μl 50% slurry beads, mixed with 150 ug GST or GST-tagged KASH2 for 3 h at 4 °C. After washing the beads three times with the RIPA buffer, the proteins captured by the beads were eluted by boiling with the SDS-PAGE sample buffer, resolved by SDS-PAGE, and detected by Coomassie-blue staining.
Chemical cross-linking assay
20 µg protein samples in phosphate buffer saline (PBS: 137 mM NaCl, 2.7 mM KCl, 10 mM Na 2 HPO 4 , 2 mM KH 2 PO4, pH 7.4) were mixed with freshly prepared disuccinimidyl glutarate (DSG, from sigma) at the final concentration of 1.5 mM. The mixture was incubated at room temperature for 45 min, and then the reaction was quenched by addition of excess amounts of 1 M Tris-HCl stock solution. Reacted samples were checked by SDS-PAGE with Coomassie-blue staining.
Size exclusion chromatography coupled with multi-angle light scattering (SEC-MALS)
Protein samples (~2.5 mg/ml in 50 mM Tris-HCl, pH 8.0, 100 mM NaCl, 1 mM DTT, 1 mM EDTA) were analyzed with static light scattering by injection of them into an AKTA FPLC system with a Superose-12 10/300 GL column (GE healthcare). The chromatography system was coupled with an 18-angle light-scattering detector (DAWN HELEOS II, Wyatt Technology) and differential refractive index detector (Optilab rEx, Wyatt Technology)
Masses (molecular weights) were calculated with ASTRA (Wyatt Technology). Bovine serum albumin (Sigma) was used as the calibration standard.
Circular dichroism (CD) analysis
CD analysis of CC1, CC2, CC1-CC2 and their mutants were performed on a Chirascan Plus (Applied Photo Physics) spectrometer using a 10 mm pathlength cell. The protein samples (~0.12 mg/ml and ~0.6 mg/ml) were in buffer containing 50 mM Tris-HCl, pH 8.0, 100 mM NaCl, 1 mM EDTA, 1 mM DTT. The CD spectra were recorded from 260 nm to 200 nm at 25°C. Basically, the (222/208) nm ratio ≥ 1 is for coiled-coils and ≤ 0.86 for isolated helices.
For the thermal denaturation assay, the CD spectra were recorded from 20 to 90 °C at 222 nm by using a 1.5 °C/min temperature ramp with a 60 s delay. All the data were analyzed by using Origin (OriginLab). The data of the buffer alone were subtracted from the raw data of each protein sample.
